Effect of ABCG2 on cytotoxicity of platinum drugs: interference of EGFP.
ATP-binding drug efflux transporters decrease intracellular concentrations of cytotoxic drugs, causing multidrug resistance in cancer. In this study, we examined possible interactions of ABCG2 transporter with platinum cytotoxic drugs. We demonstrate here an interference of platinum drugs with enhanced green fluorescence protein (EGFP) in the cellular models, where EGFP was employed as a reporter gene. Cytotoxicity of cisplatin (CIP), carboplatin (CAP) and oxaliplatin (OXP) was significantly lowered in MDCKII cells transfected with ABCG2 transporter and EGFP reporter. The IC(50) values in MDCKII-ABCG2 were 25.7, 164 and 165 microM for CIP, CAP and OXP, respectively, whereas IC(50) for the same cytostatics in MDCKII cells were as follows: 15.4, 133 and 50.3 microM. Addition of fumitremorgin C (FTC), a potent ABCG2 inhibitor, significantly suppressed the resistance of MDCKII-ABCG2 to OXP, suggesting that OXP interacts with ABCG2. However, FTC did not change the sensitivity of the cells to CIP and CAP. We assume that EGFP rather than ABCG2 causes the diminished toxicity of the platinum cytostatics in the transfected cells. This hypothesis was confirmed in human Hep2 cells expressing EGFP: using MTT test, IC(50) of 30.0, 247 and 27.9 microM were obtained for CIP, CAP and OXP, respectively, while 12.3, 106 and 20.5 microM were observed in the parent Hep2 cells. Employing neutral red cytotoxicity assay, similar data were obtained (IC(50) 7.73, 685 and 112 microM for CIP, CAP, and OXP, respectively, in the Hep2-EGFP cells and 1.65, 79.4 and 24.5 microM in the parent Hep2 cells). Caspase-3/7 assay revealed lower susceptibility of EGFP expressing Hep2 cells to apoptosis induced by CIP when compared to the parent cell line. We therefore conclude that EGFP in transfected cells interferes with cytotoxicity of platinum drugs by hindering the drug induced apoptosis and could cause misinterpretation of results obtained in cytotoxicity studies.